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ABSTRACT 
Telah dilakukan survey enterovirus infection di antara anak-anak di bawah umur 5 tahun di Puma- 
karta. 
Isolasi virus dan 404 specimen berhasil mendapatkan 66 (16,3 7%) enterovims strain. Dan 66 entero- 
virus strain tersebut, virus Coxsackie B-5 merupakun yang terbanyak didapatkun, dan frekwensinya pa- 
ling tinggi pada bulan Juli 1978, yang kemudian hampir menghilang pada bulan-bulan berikutnya. Le- 
bih dan 50 $4 anak-anak yang berumur satu tahun, menunjukkun serologis positip terhadap virus polio 
type-1 dan type-2, sedangkan serologis positip terhadap virus polio type-3, pada umur yang sama, hanya 
25 %. Proporsi,dan' mple negatip menurun dengan bertambahnya umur, akun tetapi 30 % dari anak-anak 
dibawah umursatu tahun dan 14 % dan anak-anak umur 1-2 tahun tidak mernpunj~ai antibody terha- 
dap masing-masing ketiga jenis virus polio. 
Dan penelitian ini dapat disimpulkan bahwa vahinasi polio paling baik dilaksanakan pada bulan 
antara September sampai dengan Maret, dan dibenkan pada anak-anak di bawah umur 2 tahun. 
INTRODUCTION 
Enteroviruses include a large number of 
viruses different in antigenic group and type. 
They cause a variety of diseases in man, with 
poliomyelitis being the most important both 
clinically and in terms of possible prevention. 
No effective vaccine exist for enteroviral 
diseases with the exception of the vaccine for 
poliomy elitis. 
In the unsanitary living conditions inha- 
bitants have mostly become immune to the 
viruses early in life. With the improvement of 
living conditions, primary exposure to entero- 
viruses occurs later in life, so that enteroviral 
diseases are more likely to occur in epidemic 
form. I t  is well known that only a one year 
delay in the age of primary polio virus infection 
in childhood increases greatly the possibility 
of an epidemic outbreak of the disease. This 
may be the same for other enteroviral diseases. 
In this respect, a survey of the prevalence of 
enterovirus infections in infants and children 
is essential in order to determine whether 
poliomyelitis vaccine is needed in Indonesia 
and, if so, at what ages the vaccine should be 
given. 
*) Badan Litbangkes Depkes, Puslit Biomedis. 
MATERIAL AND METHOD 
Sample 
Healthy children under 5 years of age in 
Purwakarta Regency (West Java) were subject 
to the present survey. They were chosen 
randomly from low income groups and from 
poor sanitary environments. A sample of 381 
children aged 6 months to 5 years was tested 
for antibodies against poliovirus antigens, and 
404 children at the same ages. tested for virus 
isolation. 
Collection of specimens. 
Blood and fecal specimens were collected 
from the following kampungs in kecamatan 
Plered, Kabupaten Purwakarta, West Java: 
Kampung Plered (July 1978) 
Kampung Anjun (September 1978) 
Kampung Ulen (November 1978) 
Kampung Nanggorak(January 1979) 
Kampung Warung- (March 1979) 
kandang 
One ml of blood was taken from the finger- 
tip of each child, using capillary tubes. Sera 
were separated from clotted blood by haema- 
tocrite centrifugation, and stored at - 20 '~ .  
Two g of feces collected from each child 
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were made into a 10 % suspension with cold 
sterile saline. After the suspensions 
were shaken vigorously, they were ailoweci to 
settle in a cold room. Supernatants were then 
centrifuged at low temperature. The supernates 
were mixed with daiflon solvent S3, shaken, 
and centrifuged at low temperature. The super- 
nates thus treated were carefully taken out 
using a pasteur-pipette and stored at - 20°c. 
Examination of specimens 
Examinations of specimens were done at 
Biomedical Research Centre, National Institute 
of Health Research and Development, in Jakar- 
ta. 
Primary Cynomolgus monkey kidney cell 
suspensions prepared in Bio Farma, Bandung, 
were routinely used for virus isolation, identi- 
fication and serological testing. 
For virus isolation, the fecal extracts 
prepared as mentioned above were inoculated 
each into 3 tubes with cell cultures. Cell 
cultures showing cytopathic effects were 
harveskcl 2nd stored at - 2 0 ' ~  for further 
identification tests. Samples showing no 
cytopathic effects were cultured serially 3 
times to confirm the absence of virus. 
Both the Schmidt's and the Lim and 
Melnick's antiserum pools were used for iden- 
tification of virus isolates. They contained 20 
units in 0.1 ml of antibodies against respective 
viruses. A total of 100 TCIDSo of the isolates 
were mixed with the same amount of the serum 
pools. A, ter incubation at 3 7 O ~  for one hour, 
the serum-virus mixtures were inoculated 
each into 2 tubes with cell cultures, and 
incubated at 3 7 ' ~ .  
Only poliovirus neutralizing antibody was 
examined within the survey sera. As antigens, 
Sabin poliovirus strain type-1, 2 and 3 were 
used. All sera were diluted serially beginning 
with 1 : 8. Equal amounts of the diluted serum 
and 100 TCID,., of virus were mixed and kept 
at room temperature for one hour. Then each 
serum-virus mixture was inoculated into 3 tubes 
with cell cultures. Antibody titer was defined 
as the reciprocal of highest serum dilution 
which neutralized 100 TCIDS of virus. 
RESULTS 
Poliovirus Neutralizing Antibody. 
More than fifty percent of children were 
already positive to type-1 and type-2 poliovirus 
antibody at the age of 1 year, while the positive 
rate for type3 poliovirus antibody was only 
25 % at the same age. The proportion of po- 
sitive reactors to all three types of poliovirus 
increased with increasing age (table 1). The 
triple negative rate decreased from 30.5 % to 
only 2.4 % between ages of one year and three 
years. It is also noteworthy that about 20 % of 
children % - 2 years of age lacked antibody 
against all three types of poliovirus (table 2). 
Table 1 Number of sera tested against 3 types of poliovirus, 
by age groups, in Purwakarta 
4 
Age group 
( in years) 
% - 
1 - 
2 - 
3 - 
4 - 5  
Total 
Number of 
sera tested 
59 
98 
84 
60 
80 
381 
Positive ant i  body ( % ) 
Pol10 1 
54.2 
74.5 
80.9 
88.3 
92.5 
78.7 
Polio-2 
55.9 
66.3 
80.9 
95.0 
93.7 
78.2 
Polio-3 
25.4 
35.7 
61.9 
75.0 
85.0 
56.4 
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Table 2 Percentage of sera with neutralizing antibody triple negative 
an triple positive to poliovirus, by age group 
* )  Triple negative o f  children 'A  - 2 years group 
Age group ( in  year) 
% - 
1 - 
2 - 
3 - 
4 - 5  
Enteroviruses Isolated from feces highest prevalence of enterovirus infection 
(29.6 %) was found in July 1979, where Cox- Of 404  fecal samples tested, virus was 
sackie B-5 virus (61.9 76) was more prevalent isolated from 6 6  (1 6.4 70) specimens, consisting than other enterovirus groups. Thirty-three 
of 17 (25.8 70) Coxsackie B-5 vilus, I 1 (16,7 %) isolates were unidentificd (table 3). 
Echo groups virus, and 4 (6 5%) Polio virus. Thc 
Triple negative 
30.5)  20.4") 
14.3) 
2.4 
0.0 
0.0 
Table 3 Enteroviruses isolated from fecal specimens of healthy children less than 
5 years old, by date of collection, in Purwakarta, West Java 
Triple positive 
22.1 
30.6 
45.2 
65.0 
77.5 
r 
Noie:  P P = Polio virus group 1 3  
El Eg E, E21 EZ7 = Echo virus group 
CB1 CB5 = Coxsackie B virus group 
U N D  = Un iden t~ f ied  Virus 
Date o f  col lect ion 
July 1978 
September 1978 
November 1978 
January 1979 
March 1979 
Total 
DISCUSSION 
The present survey disclosed that 77.5 5% 
of preschool children in Purwakarta have 
become infected with the three types of polio- 
virus by the age of 5 years. It was also noticed 
that 20.4 % of children f / z  - 2 years of age were 
devoid of antibody t o  all three types of polio- 
virus, and when subjects were limitied t o  
infants less than one year of age the percentage 
of  triple negatives rose t o  30.5 %. At the same 
time, another survey of poliovirus in'fection 
was conducted by CDC (1978) in Cimahi, 
Number 
o f  
specimen 
71 
68 
96 
63 
109 
404 
Bandung. This survey demonstrated that about 
19 % of children below 2 years and 20  5% of 
those below one year of  age were triple 
negative. The survey in Cimahi was conducted 
after an epidemic outbreak of  poliomyelitis. 
Although one third of  infants below 1 year 
were devoid of antibodies to  all three types of 
poliovirus n o  epidemic occurred in Purwakar- 
ta. 
It is known that certain enterovirus infec- 
tions may affect the replication of poliovirus 
in the alimentary tract of humans. Indeed, 
Coxsackie B and Echo-7 viruses, which are 
CB1 CBs E l  E 3  E 7  Ezl E Z 7  PI- P j  U N D  Tota l  
- 13 - - -  1 3  - -  4 21 
- 2 1 2 1 -  - - - 4 10 
I - - - 1 - - - 2 7 11 
- - - -  1 -  - 2 - 9 12 
- 2 - -  1 - - - - 9 12 
1 17 1 2 4 1 3 2 2 3 3  66 
. 
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known to interfere strongly with poliovirus, 
were isolated from the subjects, but  their 
number in the isolates was small except for 
Coxsackie B-5 virus in July, 1978. Therefore, 
it is unlikely that the absence of an epidemic 
of poliomyelitis in Purwakarta was due to  the 
in terferance of other enteroviruses prevalent in 
the area. Another possible explanation for this 
phenomenon is that the number of susceptibles 
i o  poliovirus might be below the threshold 
level at which a polion~yelitis epidemic could 
occur under the given environmental conditi- 
ons. The estimated number of children under 
2 years of age in Purwakarta is 23,000. Accord- 
ing to the above mentioned result, of these 
23,000 children, 4,600 are thought to  be sus- 
ceptible to  all three types of poliovirus. The 
density of the susceptibles might be lower than 
the threshold level, if they are distributed 
widely throughout the area. 
In any case, about 20  5% of children below 2 
years in Purwakarta were found to be highly 
susceptible to  all three types of poliovirus; 
therefore, preventive measures against paralytic 
poliomyelitis shouth be taken before an 
epidemic of poliomylitis can occur. 
The present survey indicates that routine 
vaccination, especially in Purwakarta, should 
be carried out  during the months of September 
to March, when the other enteroviruses d o  not  
interfere or inhibit the multiplication of  
poliovirus antibodies in the intestinal tract 
o f t h e  vaccinated. The children below 2 ycars 
.of age are the most appropriate subjects. 
SUMMARY 
A survey of cnterovirus infection among 
children under 5 years of age was conducted 
in Purwakarta (West Java) in 197811979. 
The prevalence of Coxsackie B-5 virus was 
distinctly high in July 1978, but  decreased 
subsequently almost t o  7cro. 
More than fifty percent of children were 
serologically positive to type-l and type.2 
polioviruses at the age of 1 year, while the 
positive rate of type-3 poliovirus antibody was 
only 25  % at the same age. The proportion of 
triple negative decreased with increasing age; 
however, about 3 0  5% of children below one of 
agc and about 2 0  5% of those aged below 2 years 
were devoid of  antibodies to  all three types 
of  poliovirus. 
Of 404  fecal specimens tested, virus was 
isolated from 66 (16.3 7%) specimens. Of the 
6 6  isolates, Coxsackie B-5 virus was the largest 
in  number, and the virus was isolated with the 
highest frequency in July 1978. 
The present survey indicates that in Purwa- 
karta routine vaccination should be implement- 
ed,  the most appropriate during the mqnths of 
September t o  March and towards children 
below 2 years of  age. 
ACKNOWLEDGEMENTS 
Acknowledgements are due t o  Dr. Iskak 
Koiman, Head of Biomedical Research Centre, 
Jakarta, for his guidance and providing the 
facilities for this study. Acknowledgements 
are also due to  Dr. Sigit Saroso, Head of the 
Purwakarta Health Service, Mr. Bahar and Mr. 
Mochtar, Staff of the Purw&arta .Health Ser- 
vice, for their cooperation and providing the 
area of  study. 
We are thankful t o  Dr. Kunio Yamaoka and 
Dr. Kanamitsu, the JICA Consultants in Indo- 
nesia, for their assistance in identifying and 
analysing the result of the study. We are also 
thankful to  the Staff of Tissue Culture Sub 
division, for their assistance in examining the 
sera and fecal specimens. 
REFERENCES 
1. Gendrowahyuhono, Suharyono and Iskak 
Koiman: Preliminary study of sero- 
immunity to  Polioviruses in urban 
population in Indonesia. Bulletin Health 
Studies In Indonesia, VII: 21-26, 1979. 
2. John R. Paul, and Colin White: Serological 
Epidemiology, Academic Press New York 
and London, 1973. 
3. Lcnnet E.H., Ph.D., Schmidt N.J., PH.D.: 
Diagnostic Procedures for Viral and 
Rickettsia1 Infections, 4 t h  ed., American 
Public Health Association, 1969, p.529- 
595. 
4 .  Tagaya I.M.D.: Poliomyelitis Control in 
Several Asean Countries. 1 Reporting 
Series, International Medical Foundation 
of  Japan, 1971. 
